[ IPPER MISSISSIPRS r’?/ VEFR 3/3%1‘//
NAACATION AND ECOSYSTEM
SUSTAINABILITY Hf?o CrAM

DECISION SUPPORT S YSTEN
DEVELOPIENT

AN DEFIAAN
U5 ArMyY CORFPS OF ENGINEERS
NOCK ISLAND DISTRICT




NESP RECOMMENDED
DUAL PURPOSE PLAN

* $2.4 Billion Navigation
Efficiency Framework

* $5.3 Billion Ecosystem
Restoration Framework

e Adaptive Implementation

v' Nav. Eff. 15 yr
increment =$1.9B

v' Eco. Rest. 15 yr
increment =%$1.5B




ECOSYSTEM RESTORATION ‘
IMPLEMENTATION

Fish Passage ($209 M)
Changes in Water Level Control ($41)
35,000 Acres of Floodplain Restoration ($277)

Adaptive Implementation of 225 Small Projects ($935)

— Island building, side channel rest., Water level management

Continued Study and Monitoring




NESP Ecosystem
Restoration Measures

Restoration Measures

 Pool-scale water level management
e Side channel/tributary restoration

« Backwater restoration

e Wing dam/dike Alteration

e Island building

 Island/shoreline protection

 Floodplain restoration




DSS Purpose ‘

Goal: Construct a Decision Support System

to organize knowledge and information for a
dispersed network of water resource

managers, planners, scientists, and citizens
working to manage and restore the Upper

Mississippi River System in and Adaptive
Management Framework




UMRS DSS

nat It Is:

e Information
e Databases
e Models

e GIS
 People




NESP Environmental
Planning Decision
Support System

An Environmental Objectives based relational
database and DSS
Developed by Science Panel work teams

* Goals & Objectives

e Monitoring & Indicators

e Report Card

* Ecological Services
Integrated in a matrix modeling approach
Spatial linkages through GIS system
Graphical User Interfaces (GUI windows)



Loss of Habitat and Diversity gl




EXxisting
onditions

Land Cover
Change

Land Cover
Open Water
Il Submersed Aquatic Bed
Il Foating-Leaved Aquatic Bed
Il Semi-permanently Hooded Emergent Peren nial
I Semi-permanenty Hooded Emergent Annual
Seasonally Flooded Emergent Perennial
Seasonally Flooded Emergent Annual
I Wet Meadow
Grassland
I Scrub/Shrub
Salix Community
Populus Community
I Wet Floodplain Forest
I Mesic Botto mland Hardwood Forest
B sand/Mud
Agriculture
Developed
No Photo Coverage




EXxisting
Conditions

Geomorphic
Change







Ecosystem Objectives




ldentify and Refine ‘
Ecosystem Objectives




UMRS DSS ‘
What it does:

e Manage and make use of extensive
datasets and knowledge

Refine, link, and apply models
Develop/evaluate restoration alternatives
Track project/program progress
Communicate and learn

Adaptively improve




Need to Coordinate ‘
Multiple Inter-Related Activities

Project Adaptive
Planning/ Management
Management

Decision
Support
System

Data/Model
Management
& Distribution




Establish Planning Team
Assess Information Needs
Develop Baseline Monitoring Plan

|
|
|
|
|
|

Forecast Ecosystem Condition
Inventory and Review Ecosystem Objectives

Identify Potential Restoration Measures

Develop Project Sequencing Alternatives

Develop Project and Reach Monitoring Alternatives

Evaluate Project and Reach Alternatives
Compare Project and Reach Alternatives

Select Project and Reach Alternatives

DSS-AM/DSS-IM

DSS-IM/DSS-AM

DSS-PM/DSS-IM

DSS-AM

DSS-AM/DSS-PM

DSS-AM/DSS-PM

DSS-PM

DSS-IM/DSS-PM

DSS-PM

DSS-PM

Project
Planning

Acres

Habitat Classes
Habitat Units

Land Ownership
Sponsors

Schedule

Budget

Other Administrative
(HREP Database)




Project-Scale ‘
Planning/Management




Reach-Scale ‘
Planning/Management




System-Scale ‘
Planning/Management




Project and Program
Planning/Management

Projects
Objectives
Restoration Measures
Monitoring Activities
Objectives attained
Ecosystem outputs
Lessons learned

Navigation pool objectives
River reach objectives
System-wide objectives
Summary of ecosystem outputs
Value to society




Tracking Program
Performance

Alternative D* 15-year Implementation Plan

Number of | Area of Benefit Number of | Area of Benefit | Total by Measure
Management Measures Projects (acres) Projects (acres) ($millions)
Adaptive Management
Cultural Res. Management & Mitigation
Forest Management
Real Estate (35,000 acres in MVR and MVS)
Ecosystem Management and Restoration Measures 388,281
Island Building 91,000
Fish Passage
Floodplain Restoration® 118,756
Water Level Management?
Backwater Restoration 124,800
Side Channel Restoration 14,700
Wing Dam/Dike Alteration 640
Shoreline Protection® 38,385
Restoration Response Monitroing and Evaluation

Total Program Cost




Multiple Inter-Related
DSS Activities

Project Adaptive
Planning/ Management
Management

Decision
Support
System

N———

Data/Model
Management
& Distribution




UMRS DSS Development ‘

Restoration
Ecosystem Measures Restoration

Models Sequencing

Learning and Goals and .
Adaptation Objectives ndicators

Report Card

& | Monitoring
Eco Services Evaluation




DSS Structure

Objectives
— EECs
— General Objective Categories
— Science Panel Objectives
— Project SMART objectives

Objectives X Responsible Agency
Objectives X Project Type
Objectives X Performance Indicators
Objectives X Goals

Objectives X Scale

Objectives X Ecosystem Services
Objectives X Management Actions



Objective
Number

Ecosystem Objectives

UMRS Ecosystem
Objectives

SMART Ciriteria

2. Geomorphology

Modify main channel
border areas

Modify main channel border areas in
[location], with [characteristics; e.g.,
depth diversity, slope, shoreline
sinuosity, current velocity, substrate
type, rate of change] by [year]

Modify secondary
channels

Modify or create secondary channels in
[location], with [characteristics; e.g.,
depth diversity, number, area, rate of
change] by [year]

Modify tertiary channels

Modify or create tertiary channels in
[location], with [characteristics; e.qQ.,
depth diversity, sinuosity, number, area,
rate of change] by [year]




Indicators

Objective
Number UMRS Ecosystem Objectives Indicators

Area, geometry, substrate
type, current velocity
in channel border
Modify main channel border areas areas

Area, number, geometry,
substrate type, current
velocity of secondary

Modify secondary channels channels

Area, number, geometry,
substrate type, current
velocity, vegetation of

Modify tertiary channels tertiary channels




Restoration Measures

NESP
Objective
Number |Proposed NESP Ecosystem Objectives
1. Water Quality

1.1|Reduce contaminant loadings to the river
1.2 |Feduce contaminants in the rivers
1.3|Reduce maobilization of sediment
contaminants

1.4|Achieve State Total Maximum Daily Loads

(ThDLs)

1.3 |Reduce sediment loadings to the rivers X

1.6|Reduce nutrient loading from tributaries to X
rivers

1.7|FHeduce nutrient export fram the UMR to X X
Gulf of Mexico

1.8 |Maintain adeguate DO concentrations for X X
fishes

1.9|Maintain water clarity sufficient to support X X

submersed aguatic vegetation and aguatic
invertebrates and sight feeding fishes

2. Geomorphology

2.1 |Modify main channel border areas X X X X

2.2 |Modify secondary channels X X X X X

2.3 |Modify tertiary channels X X X X

2.4|Maodify the channels and floodplains of X X X X
tributary rivers

2.5 |Increase the extent and number of sand X X X X X X X
bars

2.6|Increase the extent and number of rmud X X X X X X X
flats

2.7|Increase the extent and number of gravel X X X X X X X

hars




DSS Development ‘

Platforms and
Architecture

(see handout)




DSS Development

Knowledge
Management

Decision Support

Models and Assessment

Data Access

Data Management




